Introduction
The first checklist of the flora of vascular plants of Kyrgyzstan (Lazkov and Sultanova 2011) listed 3869 species of which 71 species (1.8%) were considered introduced aliens. So far very little information is available about alien plants in the country, mostly in the form of unannotated records scattered in "grey" literature. In the absence of special studies on alien plants and their populations, no comprehensive summary about distribution of alien plants in Kyrgyzstan has been published, and the status of many published records (established vs. casual) has not been ascertained yet.
The present collection of new records provides available information on 9 species of vascular plants, either first reported from the country or with poorly known distributions there. The majority of new records comes from the field season of 2013. In every case we did our best to trace previously published or unpublished herbarium records which are assembled altogether, taxonomically verified and mapped here. The flora of Kyrgyzstan is still very imperfectly studied, and the present contribution aims at completing the gaps in the only checklist in existence to date (Lazkov and Sultanova 2011) .
Materials and methods
Records of alien plants from Kyrgyzstan obtained by the authors during the field season of 2013 were checked for novelties against the information published in Flora of the Kirghiz SSR, vols. 1-11 (1952 -1965 and Suppl. 1-2 (1967 Suppl. 1-2 ( -1970 ; Conspectus florae Asiae Mediae = Manual of Vascular Plants of Central Asia, vols. 1-10 (1968 ; Checklist of vascular plants of Kyrgyzstan (Lazkov and Sultanova 2011) ; and various taxonomic treatments and accounts of plant distributions. The collections of the Institute of Biology and Soil Science, Kyrgyz Academy of Sciences, Bishkek (FRU), the authors' collections and older field observations were screened for records of alien plants in order to complement our new data. The records were mapped using a GPS navigator with WGS84 datum (specimens collected by A.S. & G.L., recorded positions) and Russian printed maps with Pulkovo-1942 datum (other collections and observations, estimated positions).
Species (their populations or colonies) were treated as alien to the territory when they were thought to have arrived by means of human intervention, intentional or not, disregarding the distance of transportation, and to occur without past or present targeted assistance of man (cf. Pyšek et al. 2012) . The assessment of invasion status (casual, naturalized, or invasive) follows Richardson et al. 2000 . Details on the habitats and populations (colonies) of species are provided when known; however, the data are usually scanty because of the incidental character of records.
The BGN (United States Board on Geographic Names) / PCGN (Permanent Committee on Geographical Names for British Official Use) romanization of the Kyrgyz and Kazakh language is employed to transliterate collection labels originally in Cyrillic. The romanization of toponyms in Kyrgyzstan is based on the official standard of the Cyrillic spelling (Ömürzakov et al. 1988 ). The toponyms expressed by composite words are hyphenized by tradition. Delimitation of mountain ranges and depressions is given according to Ömürzakov et al. 1988 .
Data resources
Specimen information is deposited in the database of records in vascular plants of Kyrgyzstan (Sennikov and Lazkov 2012) that is also published through the Global Biodiversity Information Facility (GBIF). 
Taxon treatments

Native distribution and occurrence in Central Asia
Pratov 1972 uncritically assumed Chenopodium vulvaria to occur throughout Central Asia, probably as native to the whole area because he included no mention on its status. However, Mosyakin 1996 analysed its distribution and concluded that this species is native to the Mediterranean and South-West Asia, being alien elsewhere. Chenopodium vulvaria is certainly native to the Flora Iranica area (Uotila 1997; Uotila, pers. comm.) but is considered exclusively ruderal and synanthropic in Tajikistan (Sidorenko et al. 1968) and Uzbekistan (Botschantzev 1953) . Its distribution in eastern Kazakhstan (Goloskokov 1960) and southern Siberia (Lomonosova 1992 ) is limited, fragmented, and also connected with human activities.
Occurrence in Kyrgyzstan
Nikitina 1955 was first to report this rare synanthropic species as ruderal in one place in Alay Range. Later she (Nikitina 1967 ) dismissed the record as erroneous. Indeed, no relevant specimens have been uncovered in the collections of FRU which are the basis of Nikitina's treatments.
The first confirmed record of this species in Kyrgyzstan, documented by a specimen, was made in 1961 in the ravine of Kara-Balta river (Gubanov 1970) , presumably close to its entrance, on the N side of Kyrgyz Range. This ravine is facing to Kara-Balta Town situated in the Chüy Depression; the southern part of the town (close to the ravine) is a vast industrial area since the Soviet times, including a large ore grinding factory which used imported ores.
This territory was revisited in 2013 in order to explore the area of the oil refinery factory (then under construction) east of Kara-Balta Town. The construction activities brought a number of alien plants, and the presence of C. vulvaria was confirmed in the area. No direct evidence of persistence may be inferred from its presence yet, because multiple independent introductions may have taken place.
The second locality of C. vulvaria was observed by Lazkov in the vicinity of Nookat village, Alay Range, without further information on the invasion status.
We consider this species to be alien to the country because of its weedy nature, anthropogenous characters of its habitats, and the paucity of its records (Fig. 8 ) which all are very recent.
Invasion status in Kyrgyzstan
Not documented; probably locally established (the status is inferred from the persistence of the species in the other countries of Central Asia). The observed populations are sparse and do not pose any threat to the native flora. 
Anthemis ruthenica
Native distribution and occurrence in Central Asia
Anthemis ruthenica is an annual or biennial species native to southeastern Europe and the Caucasus (Tzvelev 1994 (Lazkov 1999) . A further revision of collections at FRU revealed a number of earlier specimens of the species collected along the foothills of the northern side of Kyrgyz Range between the border with Kazakhstan and Kara-Balta Town. The species has been most frequently collected at the country border. Besides, a single herbarium specimen was collected in the Talas Depression, also very close to the border with Kazakhstan. These records make an extension of the previously known distribution area.
The species is also known from the eastern part of the Chüy Depression. It was observed by G.Lazkov (without voucher specimens) near Kant Town, Tokmok Town, and Kemin Town of Chüy Region.
At present, in Kyrgyzstan Anthemis ruthenica is widespread and locally abundant in the Chüy Depression and the western part of the Talas Depression (including foothills), completely covering the lowlands of northern Kyrgyzstan (Fig. 10 ). It typically occurs in wastelands, on roadsides and dry riversides. The occurrence of this species in Kyrgyzstan is not new but has been very poorly known; previously it was misidentified in collections of FRU as Pyrethrum transiliense (Herd.) Regel & Schmalh. The species has a clear tendency to get established in new territories and may potentially spread much further. Our latest observation comes from the vicinity of Kara-Balta Town from which the species was first recorded as late as 1978; vigorous stands were observed in the new factory area (Fig. 1) . At present the species is truly abundant in disturbed lands of various kind around the town (Fig. 2) . Since most of the older records originated from the territories neighbouring with Kazakhstan, we conclude that the species was imported from that country in midSoviet times. The oldest record documented by a specimen collected in 1965 came indeed from Cholok-Aryk Village at the very border with Kazakhstan.
Invasion status in Kyrgyzstan
Established alien, naturalised (self-sustaining with established populations of a high number of individuals) in human-made and disturbed habitats at the regional scale. Spreading and invasive, locally replacing other species. 
Native distribution and occurrence in Central Asia
In Central Asia this species is native to Turkmenistan, Tajikistan and (with a limited distribution) Uzbekistan. It occurs on dry gravelly and clayey slopes in lowlands and foothills, and is frequently found on arable lands and wastelands, in orchards, and along roadsides and artificial brooks (Makhmedov 1993) .
Occurrence in Kyrgyzstan
In Kyrgyzstan the only known population of this species, first recorded in 2000, had persisted in At-Oinok Mts. for a few years (Lazkov 2001) , but the plants have no longer been found recently (Lazkov, pers. obs.) . This population was situated in a ravine that is known for, among other activities, historical cultivation of fruit crops that still survived there as old big trees of Morus alba L. and Juglans regia L., and a single thick-trunked liana of Vitis vinifera L. In 2013 we observed another population of a few dozens of individuals (Fig. 3) in the southwestern foothills of the Fergana Range, near TopurakBel Pass, where it occurred in a sparse vegetation of the hemisavannah type on the hills of red clay planted with pistachio trees close to an isolated homestead (Fig. 4) . The hills were almost completely turned into a pistachio garden in the Soviet times; the trees are still in good condition and bear a plenty of fruits. No other alien plants were observed in the site. From the sporadic and recent character of records (Fig. 8) we infer that the species is alien to the country, most likely transported with agricultural activities in the late Soviet times from the other countries of Central Asia.
Invasion status in Kyrgyzstan
Judging from the population size at the Topurak-Bel and its good seed set, this hardy annual is locally established in Kyrgyzstan. No spread is observed from the locality, and its future is uncertain. The first record of the alien Crambe orientalis in Western Tian-Shan is dated 1922 when a specimen was collected from the foothills between Shymkent Town (Kazakhstan) and Angren River (Uzbekistan). The species occurred abundantly on grain fields and abandoned lands in this limited area, from where it was erroneously described and subsequently accepted as the local endemic C. amabilis Butkov & Majlun (Kovalevskaya 1974) . Most probably it was transported to the place with cultivated plants (Botschantzev 1977) .
Occurrence in Kyrgyzstan
In Kyrgystan Crambe orientalis was first recorded from the Chüy Depression in 2006 (Lazkov and Redina 2007) . The present new record (that is a novelty to the Talas Depression) fills the gap in the secondary distribution area (Fig. 8) . As in the Chüy Depression, the species was observed established along the railway embankments which are its major channel of dispersal, but single plants (Fig. 5) were noticed outside the railway area on the neighbouring mountain slopes.
Most likely the plants arrived from Kazakhstan where C. orientalis was commonly found in the southern territories (Lazkov and Redina 2007) . In northern Kyrgyzstan the species was also observed as a garden weed (Lazkov and Redina 2007) , demonstrating multiple sources and means of dispersal and possibly arrival to the country. 
Invasion status in Kyrgyzstan
Native distribution and occurrence in Central Asia
Hirschfeldia incana is a Mediterranean species that has never been recorded from Central Asia as a whole. The closest approach of its native distribution area is in Iran (Hedge 1968).
Occurrence in Kyrgyzstan
New country record, and the first record in Central Asia. A single plant was noticed and collected in 2013 among shrubs in Kyr-Koo Village on the western side of Fergana Range (Fig. 9 ), but the area has not been specially explored for the species.
Invasion status in Kyrgyzstan
Most likely this is a casual, ephemeral introduction, caused by long-distance dispersal. 
Native distribution and occurrence in Central Asia
In Central Asia the distribution area of Salvia aethiopis has three isolated fragments (Makhmedov 1984 , Makhmedov 1987 , of which the mountainous occurrence in Turkmenistan (Borisova 1954) and southern Uzbekistan (Vvedensky 1961) may be considered native. Two isolated localities nearby Mikhailovka and Lugovoe Villages in Kazakhstan (Makhmedov 1984 , Makhmedov 1987 , which are very close to the border with Kyrgyszstan, are situated on the lowlands north of Kyrgyz Range (not in the foothills of Kyrgyz Range as stated in Makhmedov 1984) and obviously constitute an alien occurrence.
Occurrence in Kyrgyzstan
This conspicuous species had not been recorded from Kyrgyzstan until reported its presence on the southern side of Küngöy Ala-Too, the northern side of Alay Range and in the Chüy Depression, where it was discovered in 2011-2012. Our records extend the known occurrence of this species to the Talas Depression (Karacha-Too Mountains) and the neighbouring side of Talas Range (Kök-Say River valley), very close to the border with Kazakhstan (Fig. 9) .
Its arrival from Kazakhstan may have been by the means of wind transportation because the dried plants are easy to get detached from the ground, forming a tumbleweed. The means of long-distance dispersal to the other territories are uncertain.
Invasion status in Kyrgyzstan
Several plants were observed in every locality, meaning that the species is most likely established in the country. Its further spread, especially in lowlands, is expected. The observed populations are usually sparse and pose no obvious threat to the native vegetation.
Glaucium corniculatum (L.) Rudolph 
Native distribution and occurrence in Central Asia
In Central Asia this species is native to Kopetdagh, Turkmenistan (Nikitin and Geldykhanov 1988) . Outside its native distribution area, it has been sporadically found in Turkmenistan (ruderal in oases), Uzbekistan (Tashkent City, roadsides; Fergana City, ruderal), and Kyrgyzstan (Pazij 1974) .
Occurrence in Kyrgyzstan
In Kyrgyzstan, this species had only been recorded as ruderal on experiental fields in the Chüy Depression (Pazij 1974) on the basis of collections kept at TASH. The second record in Kyrgyzstan was made in 2013 in the factory area east of Kara-Balta Town, lower part of N side of Kyrgyz Range (Fig. 9) , together with Chenopodium vulvaria and Anthemis ruthenica reported here. A few flowering individuals (Fig. 6) were noticed.
Invasion status in Kyrgyzstan
Because of the low number of individuals and the ephemerous nature of the previous record, the occurrence at Kara-Balta looks casual. The species has not yet been established in Kyrgyzstan. 
Arrhenatherum elatius J.Presl & C.Presl 1819
Native distribution and occurrence in Central Asia
This economically important species is very commonly cultivated in Europe as forage and ornamental plant, often escaping and getting established (Tzvelev 1976) . Its native distribution area lies in Europe, the Mediterranean and Western Asia (Tzvelev 1976 ). In the mountainous Central Asia, in addition to the native occurrence in Turkmenistan (Rozhevits 1932, Nikitin and Geldykhanov 1988) , it was locally cultivated on experimental fields but had never been commonly introduced (Sidorenko 1957) . In Kazakhstan Arrhenatherum elatius was cultivated for artificial grasslands and lawns, and characterized as easy to run wild (Gamayunova 1956 ).
Occurrence in Kyrgyzstan
This species has never been reported from Kyrgyzstan. We observed A. elatius growing as self-sawn relics of abandoned cultivation in the private garden in Kök-Say Village (southwestern part of the Talas Depression), originally planted for forage and now spreading along artificial brooks outside the village. Another record (Fig. 8) comes from a student excursion to the northern side of the Ysyk-Köl Lake, where the species was cultivated as ornamental plant in the resort area.
Invasion status in Kyrgyzstan
The species may be considered locally established at Kök-Say because of its persistence and spread from the place of original cultivation. In the observed place the species does not show obvious threats to the native vegetation. The invasion status of the other locality is not ascertained. 
Native distribution and occurrence in Central Asia
Tragus racemosus is mainly zoochorous because its diasporas may easily get attached to the cattle's wool (Tzvelev 1976 ). This pasture weed, widely distributed in the Mediterranean, southeastern Europe, Asia Minor and Iran, has not been recorded in Central Asia outside its native area in Turkmenistan and doubtfully native presence in the westernmost Kazakhstan (Tzvelev 1976) .
Occurrence in Kyrgyzstan
The present record is the first in Kyrgyzstan and also the first alien occurrence recorded with certainty in Central Asia. A few mature plants (Fig. 7) were observed along the roadside close to Tokmok Town, eastern part of the Chüy Depression (Fig. 9) . Diasporas of T. racemosus may have been transported to the place with cattle because roadsides of any kind in the proximity of villages and towns are commonly used as pathways for cattle.
Invasion status in Kyrgyzstan
The invasion status of T. racemosus in Kyrgyzstan is not ascertained yet but its only known occurrence is likely ephemerous. For this reason the species is provisionally assessed as a casual alien in the country.
Discussion
All the species reported here were found in human-made or disturbed habitats in a close proximity to or within inhabited places or industrial areas. These records do not show a clear pattern of geographical distribution, indicating that there may be many different means and vectors of invasion, yet to be analysed in the future.
In total, only 74 species of vascular plants are currently known as aliens in Kyrgyzstan, either casual or established. We expect that a further exploration of the flora of Kyrgyzstan will bring much more novelties in non-native plants, because the alien flora in its entirety has never been subjected to a separate study in this country.
